Japanese Patent LaSH-Open No. 5-109737 
Laid-open Date: April 30, 1993 
Application No. 3-297647 
Application Date: October 18, 1991 
Applicant: casio Computer Co., Ltd. 
Inventor: Yasuhiro Yamada 



[Title of the Invention] - ■ ■ 

METHOD OF MANUFACTURING THIN FILM TRANSISTOR 
[Abstract] 

[Purpose] To remove crystalline defects and impurities 
from an element active region when a thin film transistor is 
manufactured . 

[Constitution] An amorphous silicon film 4 is deposited 
on an insulating substrate 1 and an oxide film 5 is formed 
thereon, and ions are implanted thereinto by using a patterned 
photoresist film 6 as a masic to make only the amorphous silicon 
film 4 of a part corresponding to an element non-forming region 
3 into a region having a high impurity concentration and to 
form a getter ing layer 7. Then, the photoresist film 6 is 
removed and then the amorphous silicon film 4 is crystallized 
by laser annealing to form a polysilicon film, and at the same 
time, to malce a region 7 having a high impurity concentration 
around an element forming region 2 absorb crystalline defects 
and impurities in the amorphous silicon film 4 of the part 
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corresponding to the element forming region 2 . Then, the oxide 
film 5 is removed and then the polysilicon film (gettering layer 
7 ) of the unnecessary part is removed by separating the elements . 
In this state, the polysilicon film is formed only on the 
element forming region 2 on the insulating substrate 1 . 
[Claim] 

[Claim 1 ] A method of manufacturing a thin film transistor, 
said method comprising the steps of: 

depositing a semiconductor thin film over an element 
forming region and over an element non-forming region around 
the element forming region; 

making only the semiconductor thin film of a part 
corresponding to the element non-forming region into a region 
having a high impurity concentration to form a gettering layer; 

annealing the gettering layer, whereby the crystalline 
defects and impurities in the semiconductor thin film of a part 
corresponding to the element forming region are absorbed by 
the gettering layer around the element forming region; and 

removing the gettering layer. 
[Detailed Description of the Invention ] 
[0001] 

[Field of Industrial Application] The present invention 
relates to a method of manufacturing a thin film transistor. 
[0002] 

[Description of Prior Art] In a method of manufacturing 
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a transistor using a silicon wafer, good element properties 
can be produced by removing crystalline defects and impurities 
from an element active region by using a gettering technology. 
On the other hand, in a method of manufacturing a thin film 
transistor, a semiconductor thin film made of amorphous silicon, 
polysilicon, or the like, is deposited on an insulating 
substrate made of glass or the like, and then the semiconductor 
thin film is patterned on an element forming region by 
separating elements. Therefore, the gettering technology 
employed by the method of manufacturing a transistor using a 
silicon wafer can not employed. 
[0003] 

[Problems to be solved by the Invention] As described 
above, the conventional method of manufacturing a thin film 
transistor can not employ the gettering technology used by 
the method of manufacturing a transistor using a silicon wafer 
and hence has a problem that it can not remove the crystalline 
defects and impurities from the element active region and that 
sometimes it can not produce good element properties. It is 
the object of the present invention to provide a method of 
manufacturing a thin film transistor by which crystalline 
defects and impurities can be removed from an element active 
region. 
[0004] 

[Means for Solving the Problems] The present invention 
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provides a method of manufacturing a thin film transistor, the 
method including the steps of: depositing a semiconductor thin 
film over an element forming region and over an element 
non- forming region around the element forming region; 
making only the semiconductor thin film of a part corresponding 
to the element non-forming region into a region having a high 
impurity concentration to form a getter ing layer; annealing 
the gettering layer, whereby the crystalline defects and 
impurities in the semiconductor thin film of a part 
corresponding to the element forming region are absorbed by 
the gettering layer around the element forming region; and 
removing the gettering layer • 
[0005] 

[Operation of the Invention] According to the present 
invention, only the semiconductor thin film of a part 
corresponding to the element non-forming region is made into 
a region having a high impurity concentration to form a 
gettering layer and then the gettering layer is annealed to 
make the gettering layer around the element forming region 
absorb the crystalline defects and impurities in the 
semiconductor thin film of a part corresponding to the element 
forming region, and then the gettering layer is removed. 
Therefore, the crystalline defects and impurities can be 
removed from an element active region. 
[ 0006 ] [Embodiments of the Invention] 
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FIG. 1 to FIG, 4 illustrate each manufacturing process of 
a thin film transistor in one embodiment in accordance with 
the present invention. A method of manufacturing a thin film 
transistor will be described with reference to these drawings. 
[0007] 

First/ as shown in FIG. 1, an amorphous silicon film 4 
is deposited on an element forming region 2 and an element 
non-forming region 3 around the region 2 on the surface of an 
insulating substrate 1 made of glass or the like. Then^ an 
oxide film 5 is formed on the surface of the amorphous silicon 
film 4 by thermal oxidation. Then, a photoresist film 6 is 
patterned on the surface of the oxide film 5 of a part 
corresponding to the element forming region 2. Then, ions for 
performing the getter ing of such as phosphorus, boron, argon, 
oxygen, carbon, and the like are ion-implanted by an ion 
implanter into the amorphous silicon film 4 of a part 
corresponding to an element non-forming region 3 by using the 
photoresist film 6 as a mask to make only the amorphous silicon 
film 4 of the part corresponding to the element non-forming 
region 3 into a region having a high impurity concentration, 
thereby forming a gettering layer 7. Thereafter, the 
photoresist film 6 is removed. 
[0008] 

Next, as shown in FIG. 2, the amorphous silicon film 4 
is crystallized by laser annealing, whereby the amorphous 
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silicon film 4 is made into a polysilicon film 8 and crystalline 
defects and impurities in the amorphous silicon film 4 of the 
part corresponding to the element forming region 2 is absorbed 
by the gettering layer 7 around the element forming region 2. 
Thereafter, the oxide film 5 is removed and then the unnecessary 
polysilicon film 8 of the part corresponding to the element 
non-forming region 3 , that is, the gettering layer 7 is removed. 
Therefore, in this state, the polysilicon film a is fomned only 
on the element forming region 2 on the surface of the insulating 
substrate 1 . 
[0009] 

Next, as shown in FIG. 3, a gate insulating film 9 made 
of silicon oxide, silicon nitride or the like is formed on the 
whole surface. Then, a gate electrode 11 made of aluminum is 
patterned on the surface of the gate insulating film 9 of a 
part corresponding to the channel region 10 of the polysilicon 
film 8. Then, ions for forming a source and a drain, such as 
phosphorus, boron, or the like, are implanted thereinto by an 
ion implanter by using the gate electrode 11 as a mask to form 
a source region 12 and a drain region 12 in the polysilicon 
film 8 on both sides of the gate electrode 11. 
[0010] 

Next, as shown in FIG. 4, an interlayer insulating film 
13 made of silicon oxide, silicon nitride or the like is formed 
on the whole surface. Then, a contact hole 14 is formed in 
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the interlayer insulating film 13 and in the gate insulating 
film 9 of a part corresponding to each of the source region 
12 and the drain region 12. Then, a source electrode 15 of 
and a drain electrode 15, each of which is made of aluminum 
and connected to the source region 12 or the drain region 12 
via the contact hole 14, are patterned on the surface of the 
interlayer insulating film 13. A thin film transistor is 
manufactured in these ways. 
[0011] 

In the thin film transistor manufactured in these ways, 
only the amorphous silicon film 4 of the part corresponding 
to the element non-forming region 3 is made into a region having 
a high impurity concentration to form a gettering layer 7 and 
then the gettering later 7 is annealed to make the gettering 
layer 7 around the element forming region 2 absorb the 
crystalline defects and impurities in the amorphous silicon 
film 4 of the part corresponding to the element forming region 
2, and then the gettering layer 7 is removed. Therefore, the 
crystalline defects and impurities can be removed from element 
active region and hence a good element property can be produced. 
Further, one annealing process can crystallize the amorphous 
silicon film 4 to make it into a polysilicon film 8 and at the 
same time can make the gettering layer 7 around the element 
forming region 2 absorb the crystalline defects and impurities 
of the amorphous silicon film 4 of the part corresponding to 
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the element forming region 2, and the unnecessary polysilicon 
film 8 of the part corresponding to the element non-forming 
region A, that is, the gettering layer 7 is removed by 
separating the elements, which can prevent the number of 
processes from increasing • Still further, if the same ions 
as are used for forming the source and the drain are used as 
ions for gettering, the ions for gettering can also be implanted 
with the same ion implanter as is used for forming the source 
and the drain. 
[0012] 

In this regard, in the embodiment described above, 
although the amorphous silicon film 4 deposited on the surface 
of the insulating substrate 1 is crystallized to make the 
polysilicon film 8, the polysilicon film may be deposited 
directly on the surface of the insulating substrate 1. Also, 
instead of the ion implanter, a thermal diffusion method may 
be used, and instead of a laser annealing method, a high 
temperature heat treatment may be performed. Further, this 
method can be applied not only to a coplanar type thin film 
transistor, but also to a stagger-type thin film transistor. 
[0013] 

[Effects of the Invention] As described above, according 
to the present invention, only a semiconductor thin film of 
the part corresponding to the element non- forming region is 
made into a region having a high impurity concentration to make 
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a gettering layer and then the gettering layer is annealed to 
make the gettering layer around the element forming region 
absorb the crystalline defects and impurities in the 
semiconductor thin film of the part corresponding to the 
element forming region, and then the gettering layer is removed. 
Therefore, the crystalline defects and the impurities can be 
removed from the element active region and hence good element 
properties can be produced, 
[Brief Description of the Drawings] 
[FIG. 1] 

FIG. 1 is a cross-sectional view showing a state in which 
when a thin film transistor in one embodiment of the present 
invention is manufactured, an amorphous silicon film and an 
oxide film are formed on an insulating substrate and further 
ions for gettering are implanted into the surface thereof by 
using a patterned photoresist film as a mask to form a gettering 
layer. 
[FIG. 2] 

FIG. 2 is a cross-sectional view showing a state in which 
when the same thin film transistor is manufactured, the 
photoresist film is removed and then the amorphous silicon is 
crystallized by laser annealing to make the amorphous silicon 
into a polysilicon film and to make the gettering layer around 
an element forming region absorb the crystalline defects and 
impurities in the amorphous silicon film of the part 
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corresponding to the element forming region. 
[FIG. 3] 

FIG. 3 is a cross-sectional view showing a state in which 
when the same thin film transistor is manufactured, the oxide 
film and the unnecessary polysilicon film ( gettering layer ) 
are removed and then a gate insulating film and a gate electrode 
are formed, and ions for forming a source and a drain are 
implanted thereinto by using the gate electrode as a mask to 
form the source and the drain. 
[FIG. 4] 

FIG. 4 is a cross-sectional view showing a state in which 
when the same thin film transistor is manufactured, an 
interlayer insulating film, a contact hole, a source electrode, 
and a drain electrode are formed. 
[Brief Description of the Reference Symbols] 
1 -insulating substrate, 2 -element forming region, 3 -element 
non-forming region, 4-amorphous silicon film, 5-oxide film, 
7-gettering layer, 8-polysilicon film 

FIG. 1-ions for gettering, FIG. 2-laser annealing, FIG. 3- 
ions for forming a source and a drain 
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